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SEA WORLD 


GROSS NECROPSY REPORT 


FACILITY: Sea World of California PROSECTOR: Jim McBain, D,V.M. 


GENUS/SPECIES: Orcinus orca 
ID NUMBER: SWC-00-8726 AGE: 28+ years SEX: male 
DATE OF DEATEH: 9/26/88 DATE OF NECROPSY: 9/26/88 





EXTERNAL MORPHOMETRICS: (metric only) 


TOTAL LENGTH: PAB ee rar ee 6 Mee © cS WEIGHT: 7600 lbs. 
GIRTH AT ANUS: (ie here" 8 in. FLUKE WIDTH: Be -t beg ot oy 
GIRTH AT AXILLA: 12 ft., 4 in. DORSAL FIN HEIGHT: 1 ft., 5 in, 


HISTORY: This animal showed gradual but persistent weight loss for 
the last two months of its life, the most noticeable weight loss 
coming in the last 3-4 weeks. When the weight decrease was first 
recognized, the daily food intake was increased. This increase was to 
levels far above what the animal had eaten at any previous time. In 
spite of the major increase in food intake, the weight loss persisted, 
During the animal's last several weeks, it was kept on antibiotics to 
try to minimize secondary bacterial complications. Right up until a 
few hours before its death, the animal showed its normal appetite and 
behavior. The animal showed a list to one side and a circular 
swimming pattern just prior to its death, Vomiting occurred as the 
animal started agonal] respirations and was a terminal event. 


Code, in parentheses, for samples taken: 


= culture; V = virology; M = metals; 

P = pesticides; E = electron microscope samples 

GENERAL EXTERNAL APPEARANCE: (oral cavity, external nares, skin, eyes) 
This animal is very thin, There is a small proliferative lesion on 
the right ventrolateral surface of the lower jaw. There is a small 
ulcerated lesion on one fluke tip. 


SUBDERMAL CONDITION: (blubber, muscles, lymph nodes) 
The blubber is 7.5cem thick on the ventral midline and 3.2cm thick on 
the lateral thorax. 
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LOWER RESPIRATORY SYSTEM: (trachea, bronchi, lungs, lymph nodes) 
There is a small amount of gastric content present in the bronchi. 
The lungs contain multifocal nodules throughout the parenchyma. The 
nodules are firm and not circumscribed. These nodules contain varying 
amounts of exudate. There is what appears to be a cavity or bulla in 
the left lung parenchyma that contains about 1/4 to 1/2 liter of 
gastric contents much like that found in the bronchi. The pulmonary 
lymph nodes are enlarged and dark red. 


CARDIOVASCULAR SYSTEM: (heart, aorta, major vessels) 
The pericardial sac contains approximately 2 liters of serosanguinous 
fluid. 


DIGESTIVE SYSTEM: (esophagus, stomach, intestine, rectum, cecum, 
lymph nodes) 

The first stomach contains a large quantity of partially ingested 

food. The lining of the first stomach shows streaks of hyperemia, 

The last compartment is diffusely hyperemic. No ulcers or erosions 

are present. 





LIVER: (biliary system) 
Slight rounding of the hepatic margins is present. 


GROSS SUMMARY: Acute bronchopneumonia resulting from the weakened 
state associated with chronic weight loss. 


TENTATIVE DIAGNOSIS: Acute bronchopneumonia. 


CONCLUSIONS: (after histology & clinical pathology review) 

This animal appears to have died from acute pneumonia which was caused 
by diminished immune competence associated with chronic wasting. The 
degenerative kidney lesions seen on microscopic examination, along 
with clinical laboratory test results, suggest the presence of a 
protein losing nephropathy. This type of kidney problem would produce 
a condition of chronic weight loss that would not readily respond to 
increased food intake. 
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United States Animal and Federal Bidg. 


b):) Department of Plant Health Hyattsville, MD 
Sa Agriculture Inspection 20782 
Service 


August 23, 1989 


Ms. Ann Terbush, Chief 
Permit Division 

OPR&HP, NMFS, Room 7330 
1335 East-West Highway 
Silver Spring, MD 20910 


Dear Mr. Terbush: 


After reviewing the necropsy results of the killer whale "“Orky” who died at 
Sea World in San Diego, we have determined that Orky's death is the result of 
a natural disease process and that no further investigation is necessary. 


It appears that Orky suffered from chronic interstitial nephritis, a 

degeneration of the kidneys. Such a condition is not uncommon in both humans 

and animals and results in decreased appetite and loss of weight. There was 

no sign of abuse and no indication that Orky was deliverately starved. The S 
disease condition itself was responsible for the starvation appearance on wi 
necropsy. The investigation is closed, and we anticipate no further action in 

this matter. 


Sincerely, 





Animal Care Staff 
Regulatory Enforcement and Animal Care 


a, APHIS—Protecting American Agriculture 


MENQRANODUMN 


To: Ed Asaper 

FROM: Jim McBain, D.V.M. 

DATE: March 21, i949 

RE: Craiq Van HNote’e Letter to NMFS dated 3/8/89 





Orky was at Marineland for 19 yeare, nat 16 yeare ae asatated by 
Mr. Van Note, and sired six offepring, none of which survived. 
He reeided at Sea World for 1 year and & monthe and sired two 
oatfepring, Goeth of which survived. Thie ie not the record of a 
facility that starvese its animale. The animals are egaid to have 
been an "excellent health” at the time of transport ta Sea World 
fram Marineland. If it is aesumed that Orky wae in apparent 
good health at the time or the move, 20 monthe is adequate time 


foxy a degenerative disease to move from a subclinical toa 
elinical etatue. 5 
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a World has na recard from Marineland a 
frky’s weight nor wae a weight taken at the time of the 
transport, Ho morphometric data from which to calculate his 
tf the time of the traneport existe. Baeed on my 14 years 
jence working with killer whales, I felt that 10,000 lbe. 
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2 an appropriate estimate of Urky’s weight and used this 
1 or purposes af medical treatment. 
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We at Sea World were jJuet as disturbed as Mr, Van Note with 

"S persietent weight logs. The amount of loee is unknown, 

ae fruetrating for me, as the person charged with Orky’s 

medical care, ta be confranted with an animal that was wasting in 

epite of consuming amounts af food that were far qreater than he 
had ever renmeived ah Marineland. 


Mr. Yan Note states that "chronic wageting” 1s a medical euphemiem 


for etarvaticn, hig impliczation being that Orky was etarved. If 
Mr. Van Neate would coneulit a medical text, he would find that 
etatement ta be entirely untrue, aa they have distinctly 
different eticloaqice. Starvation is a cendition that results 
from pralenqed deprivation of faod. Chronic wasting if long-term 
weight loss reeulting from an underlying dieease proceaza, If Mr. 
Yan Hate was so inclined, a emall amount of thovght might lead 


ealize how wrong he is with hie starvation hypothesis. 
Drkv’se daily care at Sea World was the reeponeibility of peaple 
dedicated their lives ta the care of animals. Mr. Van 
Hoke Ge apparently unaware that the Sea World training department 
eannot unilaterally decide how much an animal ie to be fed. No 
changes in any animal’s dist cam cecur without the scrutiny and 
approval of the separate animal care department. In addition, as 
etafft veterinarian, I would like ta point cut that I am alea 


involved in determining the amounts that the animals are fed. I 
have epent my adult life trying to prevent oar treat disease in 
animals. At Sea World, my major role 18 not anly in =the 


treatment of disease but alsa asa “health advocate” for the 
animale. 


Ed Aeper 
March 21, 19839 
paqe two 


lr. Van Note aeske "How can ‘normal appetite and behavior’ he 
reconciled with chronic wasting.” I think I have already dealt 
with the appetite queetion, but if an example would help, I would 


eugqgeet he read a description of diabetes mellitus. Grky was not 
afflicted with thie condition, but at ifs a cClasezic wasting 
Htieease, Thie cdiseaze presente us with a patient that is lasing 
weiqht at an alarming rate and often (in animals) has an  abave- 
average appetite and food cansumpticn. Far an explanation of 
this @ituation, I again eugqest that Mr. Van Nete refer ta that 
medital text. Ae for reconciling “apparent” narmal behavior and 
“chroenie waetinag dizease, ” I am eure that Mr. Van Note is being 
Simplistic. He, ag an "animal pereon,” certainly knowe that it 
1S cammon for animale toa behaviorally maek illneze. He may not 
kercew, however, that this characteristic is often dieplayed ta 


sissbyrem=] in cetaceans. 


Tt eaddene me toa gee that Mr. Van Note would indirectly esuqgqest 
that the animal care and veterinary staff cof Sea World af 
Taliternia were lacking in integrity and use thie as ai premise 
for araquing agqainet a permit ta move a killer whale from an 
admittedly Law quality facility in Brazil to Sea World in the 
United States. To cloud Orky’s death with this sart af innuendo 
is unfair toa Orky and those multitudes who aver the yeare became 


bis friends. 


JFM 


DEC 1 9 1988 


Zoological Pathology Consult 
Kent G. Osborn, DVM 


ZPC #:88N.014 

Client:Sea World, Inc., C/O Dr. Jim McBain 
Necropsy Date: 9-26-88 

Microscopic Exam Date: 12-6-88 


ID 
opecies:Orcinus orca Sex:Male 
Common :Killer whale Age:Adult, 30+ years 
Breed , 


House :Orky, SW88142 


Necropsy Notes 
General: This is a thin animal. 


Skin: There is an irregular proliferative lesion on the 
right lateroventral surface of the lower jaw, 
elliptical, approximately 4.0 x 2.5 cm. The fluke has 
an ulcerated lesion on its leading edge near’ the tip. 
Fpidermis = 0.5 cm. Blubber at midventral = 7.5 cm. 
Blubber at lateral thorax = 3.2 cm. 


Body Cavities: No lesions recognized (NLR) 


Endocrine: 
Thyroid has no recognized lesions. 750 gn. 
Parathyroid, not found 
Adrenals, NLR. L = 300 gm; R = 350 gem. 
Pituitary, NLR 


Cardiovascular: 
Pericardium contains approximately two liters 
of dark serous fluid 
Heart NLR; 24.5 keg 


Aorta, major vessels NLR 





Respiratory: 
Larynx, trachea, bronchi: NLR. There is a 
small amount of ingesta, including fish bones 
and scales in the bronchi 
Lungs contain scattered multifocal nodules 





throughout the parenchyma. The nodules are 
firm, poorly circumscribed, with small 
irregular quantities of thick exudate. 
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Impression smears of the nodules contain 
mixed inflammatory cells and mixed bacteria. 
The left lung is much more involved than the 
right. Also in the left lobe is a 300 ml 
cavity containing gastric contents. 


Hematolymphatic: 
Lymph nodes: Thoracic lymph nodes are quite 
enlarged and prominent, dark red = and 
mildly/moderately edematous. All other nodes 
examined (axillary, mesenteric) are normal. 
Spleen NLR; No lymphoid follicles are present 
on cut surface. 0.9 Kg. 
Marrow NLR; dark red in ribs 


Urogenital: 
Kidneys NLR; L = 11.75 kg; R = 16.25 kg 
Urinary. Bladder NLR; contains clear, dark 





urine 
Testes NLR; epididymis contains a moderate 
amount of semen. No motile spermatozoa are 


present (microscopic exam by Patty Sarber of 
the Reproductive Physiolegy Group in the 


Center for Reproduction of Endangered 
Species, Zoological Society of San Diego). R 
= 5.2 ke 

Digestive: 





Oral cavity: not examined due to rigor 
Esophagus: NLR 

Stomach: The main stomach gastric mucosa has 
mild/moderate multifocal hyperemia. Pyloric 
stomach mucosa is mildly diffusely hyperemic. 
Contents are normal. No ulcers are present. 
Small and bLarge Intestines: NLR, contents 
normal. 

Liver: NLR. Lobe edges are mildly swollen. 
Lobular patter is subtly apparent. L lobe = 
19.5 ke (other 1/2 was not weighed) 

Pancreas: NLR 








Musculoskeletal: 
Muscle over the dorsal cranium has scattered 
0.1 cm cavitation 


Nervous: 
Brain: NLR; 7.2 ke 


Grose Diagnoses 
1. Death due to pneumonia, subacute, plus regurgitation 
complicated by aspiration, following chronic illness 
associated with old age 
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2. Severe weight loss with good food consumption 
following chronic illness associated with old age 


Necropsy Comments 


Cause of death is pneumonia complicated by terminal 
refpurgitation and aspiration of stomach contents. The severe 
body weight loss in the face of Orky’s continued good appetite 
are an indication of his chronic underlying problems. A 
clinically recognized problem is a_=epersistent and decreasing 
level of the thyroid hormone, T4, which could suggest possible 
hypothyroidism; however, a number of other associated signs 


generally occurring with hypothyroidism are not present in Orky. 
Microscopic examination may reveal other underlying disease 


problems that, along with further assessment of Orky’s clinical 
data, may five a more comprehensive overall picture of the 
disease course that led to his’ death. Time course for the 
pneumonia may be three to five days or more. Impression smears 
of the lung nodules contain mixed inflammation (lymphocytes and 
neutrophils) and a mixed bacterial flora. Distribution of the 
lesions is compatible with an inhalation-type (bronchiolar) 
pneumonia. All vessels examined are normal, with no signs of 
atherosclerosis. Histopath to follow. 


Microscopic Summary. 

The following tissues were examined microscopically and 
found to be essentially normal: nerves, spleen, axillary lymph 
node, epididymis, skeletal muscle, urinary bladder, testicle, 
stomach, small intestine, colon, brachial plexus arteries, heart, 
eyelid, bone marrow. 





Microscopic abnormalities and/or lesions are present in the 
following tissues:adrenal, thyroid, pituitary, thoracic lymph 
node, lung, Kidney, liver, esophagus, aorta, artery, skin. 

MICROSCOPIC EXAM NOTES | 


1, 2. Adrenal: Variable, mild C:M junction congestion is present. 


There are occasional scattered, loose, subtly apparent 
MDinimal/mild agperegates of lymphocytes and plasma cells, 
primarily in the medulla. 
Dx: adrenal minimal inflammation, lymphoplasmacytic 
infiltrate. 


3. Thyroid: There is extremely variable follicle size and shape, 
with most follicles shrunken and containing no or minimal 
colloid. The follicles are lined by cuboidal epithelial cells, 
which often contain apical course brown pigment, possibly colloid 
droplets. Golloid, when present is lacy, often filling less than 


50% of the follicle lumen. Follicles with recognizable colloid 
make up approximately 25-30% of the total thyroid parenchyma 
present in these sections. There are no inflammatory cell 


infiltrates and there is no adipose in this section. The 
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interstitium is generally moderately congested. Trabeculae in 
some areas are hyalinized, with an appearance compatible with 
amyloid. 


Dx: thyroid, hyperactivity 


4. Pituitary: There is moderate congestion in the 
adenohypophysis. At one edge there is hyaline material within 
the interstitium with the appearance of amyloid. Within the 
vascular plexus surrounding the pituitary, mild/minimal 
atherosclerosis is present, characterized by occasional, variably 
sized subintimal thickening. These subintimal plaques consist of 
mature fibrocytes and collagen between the endothelium and the 
elastic membrane, with no or minimal dusting of mineralization. 
Dx: atherosclerosis, minimal/mild, in medium sized arteries. 
Nerve: Several large nerve trunks present here have no 
recognized lesions (NLR: no lesions recognized). 


5 7. Spleen: Minimal hemosiderin deposition. No reactive 
follicles, only primary lymphoid follicle. 


6. Lymph node (axillary): No reactive follicles. Medullary 
sinuses contain moderate numbers of hemosiderin-containing 
macrophages; no significant lesions (NSL). 





8. Lymph node (thoracic): Severe suppurative inflammation within 


subcapsular and medullary sinuses, with necrosis of adjacent 
parenchyma. CGapsule is thickened due to fibrosis. 





10, 11. Lung: In these sections there is foreign material in 
terminal bronchioles and occasional alveolar clusters, consisting 
of pink hyalin material, bacterial colonies, and, particularly in 
the larger bronchioles, skeletal muscle. No inflammatory cells 
are present here. This represents terminal aspiration of 
regurgitated stomach contents. 


9, 12, 13, 14. Lung: Each of these lung sections consists 
primarily of a large moderately circumscribed infiltrate of 
neutrophils with variable amounts of hemorrhage. Normal lung 
architecture is subtly apparent within the nodules. Bronchioles 
within the inflammatory nodules contain severe inflammation, with 
destruction of the mucosa. Often, some exudate is present within 
nearby bronchioles, without any associated exudate in the 
bronchiole walls or mucosa. In section 13 there is 
mild/moderate, focal submucosal suppurative inflammation and 
necrosis in a large bronchiole, adjacent to a large inflammatory 
nodule, without changes in the overlying mucosal epitheliun. 


Dx: lung = subacute inflammation, bronchiolar 
pneumonia, multifocal 
15. Epididymis: Contains moderate numbers of sperm. 


16. Skeletal muscle from sku)l over dorsal cranium: Includes 


mnultiple cysts lined by simple squamous epithelium. There is no 
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17, 18. Kidney: Multiple changes are present in these kidney 
sections. The tubules are dilated, containing variable amounts 
of fibrillar material. A small number of tubules contain hyalin 
casts. Basement membranes of tubules, Bowman’s capsule and 
Blomeruli are mildly to markedly thickened. Glomeruli vary 
tremendously in size, and are often swollen. Hyaline material is 
often present in the spaces of Bowman’s' capsule. Scattered 
lymphoplasmacytic interstitial infiltrates are present. The most 
prominent ones are present adjacent to renule pelvis areas. It 
is in these areas that the most profound glomerular changes are 
present as well, with some glomeruli that are severely sclerosed. 
Within the medulla are small numbers of tubules with intraluminal 
mineralization. 

Dx: membranous glomerulonephritis, resulting in protein 

loss 

Dx: interstitial nephritis, chronic, lymphoplasmacytic 

infiltrate, etiology undetermined 


18. Urinary Bladder: NLR 


19. Testicle: There is only minimal/mild spermatogenesis. Most 
seminiferous tubules contain no or very few spermatozoa 


20. Liver: Moderate numbers of portal areas contain a mild 
lymphoplasmacytic infiltrate. There are scattered 
intrasinusoidal aggregates of neutrophils. In one section there 
are several small foci of cell necrosis with minimal 
inflammation. 


21. Esophagus: Adjacent to the cardia is a submucosal focus of 
fibrinonecrotic debris. The adjacent submucosa contains a mild 
lymphocytic/plasmacytic infiltrate. The debris is amorphous, 
with moderate numbers of bacteria and a partial skeletal muscle 
fiber. Closely associated with the esophageal mucosa, within the 
lumen, are moderate numbers of basophilic fusiform bodies, 


possibly flagellates of some type. 

21. Stomach: NLR in multiple stomach sections. 
22. Small Intestine: NLR 

23. Colon: NLR 


24. Urinary Bladder: NLR 





25. Arteries (brachial plexus): NLR 





26. Aorta: There is mild medial degeneration, characterized by a 
looseness of the media in several areas, with a fine basophilic 
dusting of mineralization. : 
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27. Medium-sized Artery: Mild atherosclerosis as in slide 4. 
28. Heart (left ventricle papillary muscle): NLR 
29. Heart (interventricular septum): NLR 


30. Skeletal Muscle: NLR 
31. Eyelid: NLR 





32. Skin__(tail lesion): In this section of pigmented skin there 
is an ulcer with associated underlying neutrophilic inflammatory 
infiltrate within the superficial dermis. 





33. Skin (jaw lesion): This unpigmented skin section has normal 
skin at one edge, grading into a large area characterized by 
acanthosis, with ballooning degeneration of epithelial cells in 
the middle areas of the epithelium. There is a fissure in this 
area, Within which is a neutrophilic inflammatory infiltrate. 
Several other cystic areas are present within this thickened 
epidermis, in which there is fibrin and more neutrophils. 


34. Fibrous Connective Tissue, NOS: This slide contains an 
irregular piece of fibrous connective tissue, with a natural 
border of dense fibrous connective tissue along one long edge and 
loose fibrous connective tissue that is not a e$natural border 
along the other edge. In this deeper part there is vascular 
dilatation and loose mixed inflammatory infiltrate made up of 
neutrophils and lymphocytes. 





35. Bone Marrow from Rib: The marrow contains all expected cell 
lines. Myeloid:erythroid (M:E) ratio is approximately 2:1. All M 
and E stages are present in expected relative numbers. 





Final Diagnoses 
1. death due to pneumonia, subacute plus regurgitation 
complicated by aspiration, following chronic illness 


associated with probable protein losing nephropathy 
(nephrotic syndrome), see comment 

2. severe weight Joss with good food consumption 
following chronic illness associated with probable 
nephrotic syndrome, see comment 

3. kidneys, membranous glomerulonephritis, resulting in 
protein loss, probable nephrotic syndrome, see comment. 
4. kidneys, interstitial nephritis, lymphoplasmacytic, 
etiology undetermined. 

5. lungs, bronchiolar pneumonia, subacute, multifocal, 
severe 

6. thoracic lymph nodes, lymphadenitis, subacute, 
severe, associated with bronchiolar pneumonia. 

7. aorta and medium sized arteries, atherosclerosis, 
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mininal/mild. 
8. thyroid, hyperactivity, see comment. 


9. adrenal, minimal inflammation, lymphoplasmacytic 
infiltrate. 

10. skin of jaw, acanthosis plus ballooning 
degeneration, complicated by secondary inflammation, 
neutrophilic inflammatory infiltrate, cause 


undetermined. 


Final Comment 

Cause of Orky’s death remains the same (see Necropsy 
Comments section above). Based on microscopic examination and 
further review of his clinical history, the major underlying 
disease problem in this animal is severe renal disease, 
membranous glomerulonephritis, which led to chronic protein loss 
and probable nephrotic syndrome. Such a disease process would 


readily expJain Orky’s severe weight loss, his hypoalbuminemia, 
hypercholesterolemia and the low T4 levels that were observed. 
Nephrotic syndrome also can be associated with an increased 
propensity for infection, as occurred with his pneumonia. 

In the diagnostic workup of Orky, he had been recognized. to 
have very low levels of the thyroid hormone, T4. Such test 
results can be an indicator of low thyroid function; however, a 
number of other factors can also cause low T4 levels. 
Consequently, JI would first address why the presence of low 
levels might not indicate hypothyroidism in Orky’s~ case. 
Problems not present that might be expected in Orky if the 
decreased Ta levels were due to hypothyroidism include: 1) weight 


Zain, even with a lower appetite, due to decreased metabolic 
rate. Orky had very severe weight loss. 2) reproductive 
dysfunction. Orky had microscopically recognized low sperm 
production; however, the epididymis did contain moderate numbers 
of sperm. 3) anemia, normocytic, normochromic, non-regenerative: 
this is a “classic” alteration in adult-onset hypothyroidism. 
Orky had normal red blood cell indices. Diagnosing 


hypothyroidism based solely on low T4 levels is very difficult, 
‘as a number of other factors can be associated with decreased T4 
levels, including hyperadrenocorticisn, diabetes mellitus, 
protein losing enteropathy, protein losing nephropathy, nephrotic 
syndrome, pancreatitis, postprandial elevations of cholesterol] 
and starvation. Of these possible causes, protein losing 
nephropathy and nephrotic syndrome most closely fit the combined 
evidence of clinical § signs, clinical laboratory data and 
microscopic findings. With regard to the microscopic findings, 
the thyroid appearance is one of hyperactivity ag opposed to 
atrophy or hypoactivity. The presence of low T4 levels in the 
face of this hyperactivity is likely due to the combined effects 
of protein loss associated with the renal disease, age (serum T4 


levels decrease significantly with age), hypercortisolemia 
associated with enhanced endogenous cortisol production that 
could occur with chronic systemic illness, and even postprandial 


effects as he was fed more in an effort to counterbalance the 
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apparent catabolic state he had entered. The presence ofa 
hyperactive state here is likely due to the combined effects of 
compensation due to the renal disease effects on active T4 
levels, and response to potential hypothermia as he lost body 
weight and had decreased insulating thickness of blubber. 

A final question that might be addressed is the origin of 
his renal disease. Orky apparently has had a long history of 
recurrent bouts of nonspecific illness at Marineland, often 
thought to be associated with possible gastrointestinal disease 
(gastric ulcers, colitis, etc.) Glomerulonephritis is often 
associated with the occurrence of circulating antigen-antibody 
complexes that subsequently become trapped in the glomeruli and 
in this area act to initiate immune and inflammatory reactions. 


These: reactions if persistent, lead to glomerular damage and 
resultant dysfunction, including protein loss, particularly 
albumin. Orky’s serum chemistry profile has included moderate 


increased globulin levels and moderate decreased albumin levels 
from as early as fall/winter 1987. It} is quite possible that the 
repeated bouts of nonspecific illness that have been recognized 
over time have had significant levels of associated circulating 
antigen-antibody complex production and glomerular deposition, 
leading to the chronic renal lesions and associated abnormalities 
already described. Such a process could help to explain not only 
the albumin loss, but also the increased globulin levels, which 
may be due to chronic antigenemia associated with the initial 
illness (gastrointestinal inflammation?) . Since globulins are 
considerably larger protein molecules than albumin, they do not 
tend to be lost in protein losing nephropathies. Other 
microscopic findings present in these tissues that are compatible 
with chronic antigenemia include the lymphoplasmacytic 
infiltrates in renal interstitium, adrenal medulla and hepatic 
portal areas. 

Other lesions recognized grossly or microscopically are 
incidental findings. The atherosclerosis that is present is 
extremely mild, affecting primarily medium-sized arteries. The 
cause of the skin lesion on the jaw is not apparent with 
microscopy, and can only be guessed. 
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